Elucidation of substrate specificities of decorating enzymes involved in mannosylerythritol lipid production by cross-species complementation.
Mannosylerythritol lipids (MELs) are surface active molecules produced by many basidiomycetous fungi. MELs consist of a mannosylerythritol disaccharide, which is acylated with short and medium chain fatty acids at the mannosyl moiety. A gene cluster composed of five genes is required for MEL biosynthesis. Here we show that the plant pathogenic fungus Ustilago hordei secretes these glycolipids under nitrogen starvation conditions. In contrast to MELs produced by the closely related fungus Ustilago maydis those secreted by U. hordei are mostly mono-acetylated and contain a different mixture of acyl groups. Cross-species complementation between these fungi revealed that these differences result from different catalytic activities of the acetyltransferase Mat1 and the acyltransferases Mac1 and Mac2. U. maydis mat1 mutants expressing the homologous mat1 gene from U. hordei produced mostly mono-acetylated variants and lack di-acetylated MELs normally produced by U. maydis. Furthermore, we determined that the acyltransferase Mac1 acylates the mannosylerythritol moiety at position C2 while Mac2 acylates C3. The identification of decorating enzymes with different substrate specificities will allow the tailor-made production of novel subsets of MELs.